a novel form of short-term synaptic modulation.
In eight connections, the mean EPSC amplitudes were reduced to 47% Ϯ 9.5% (p Ͻ 0.03) of the control, concomitant with an increase in the failure rate (not shown). The kinetics of depression development during conditioning could not be measured in a single experiment. For its evaluation, in each connection EPSPs during conditioning were normalized to the mean EPSP value in control and then were averaged in 20 cell pairs (see open circles in Figure 1C ). In the pooled data, the average value of EPSPs during the first minute of conditioning was 73% Ϯ 19% of control (p Ͻ 0.001) and differed significantly (p Ͻ 0.02, unpaired t test) from the average value of EPSPs during the last minute of conditioning (55% Ϯ 18% of control; see closed circles in Figure  1C) . Thus, the pooled data reveal two stages in the development of depression: fast initiation of the depression during the first minute of conditioning followed by a relatively slow increase.
Collectively, these results suggest that this form of depression at the pyramid-to-bitufted cell synapse is caused by a reduction of glutamate release from pyramidal cell terminals.
[Ca

2؉ ] Dependence
The mechanism underlying the depression at the pyramid-to-bitufted cell synapse by conditioning postsynaptic dendritic APs could be dependent on a rise of dendritic Ca 2ϩ influx. This view was supported by the observation that the fast acting Ca 2ϩ buffer BAPTA (5 mM), when loaded into the bitufted cell, prevented depression of EPSPs by conditioning. In nine connections, the mean EPSP amplitude was not significantly different from the control without BAPTA (103% Ϯ 13% of control, p Ͻ 0.6). The slowly acting Ca 2ϩ buffer EGTA (5 mM) also prevented the reduction of EPSPs by conditioning APs (106% Ϯ 22% of control, n ϭ 5, p Ͻ 0.7).
When the number of bitufted cell APs during conditioning was reduced from ten to four, the reduction of mean EPSP amplitudes was smaller (77% Ϯ 11% of Figure 5B shows that baclofen caused almost complete block of synaptic transmission at 0.2 Hz stimulaprevent the inhibition of synaptic transmission by baclofen (to 8% and 7% of control, n ϭ 2), indicating that tion of the pyramidal neuron. A 10-fold or more increase of stimulation frequency (to 2 Hz or 3 Hz) reduced the GABA B -Rs were located on the presynaptic pyramidal neurons, possibly on their nerve terminals. GDP-␤-S failure rate, indicating that block of AP propagation into the terminals is unlikely to underlie the effect of GABA B -R loaded into the presynaptic pyramidal neuron rapidly blocked evoked EPSPs (to 9% Ϯ 7% of control, n ϭ 4). activation described above. Indeed, at 0.2 Hz stimulation, P(0) increased from 0.48 in control to 0.96 in the Taken together, these results imply that depression in the pyramid-to-bitufted cell synapses induced by denpresence of baclofen (not shown). If the increase in P(0) was caused by a conduction block of APs, it was unlikely dritic APs in bitufted neurons is caused by activation of Figure 6A shows one (Greene and Mason, 1996) . In three connections, soexperiment in which a pyramidal and a bitufted cell were matostatin (2.5 M) added to the bath solution reduced reciprocally connected. The bitufted cell was loaded the mean EPSP amplitude (57% Ϯ 24% of control value).
with EGTA, and IPSPs in the pyramidal cell were meaIn two of these experiments, somatostatin was coapsured without and with conditioning ( Figure 6B ). EPSP plied with the GABA B -R antagonist CGP55845A (1 M), amplitudes were not reduced by conditioning, even which prevented the depression induced by conditionthough IPSPs were unaltered. This indicates that APing (see above). In both experiments, somatostatin induced reduction of EPSPs was prevented by the EGTA blocked EPSPs (to 81% and 36% of control), implying in dendrites of the bitufted cell, whereas GABA release that the action of somatostatin was not mediated by from the axon terminals of the same bitufted cell was CGP55845A-sensitive GABA B -Rs. The blocking effect unaffected by EGTA. Meanwhile, in three reciprocal conof somatostatin on EPSPs may be explained by direct nections, we did not find a significant difference in the somatostatin-induced inhibition of presynaptic Ca train to the first one were 18.5% Ϯ 14.8% and 18.9% Ϯ 15.2%, respectively. This suggests that GABA release Site of GABA Release from axon terminals was also unaffected during the conThere are at least two ways to account for a rise of ditioning protocol.
GABA concentration in the synaptic cleft evoked by
We conclude that the rise in dendritic Ca 2ϩ caused postsynaptic APs. GABA is released either from the den-GABA release from the dendrite acting on presynaptic drite or from axon collaterals of the bitufted interneuron, GABA B -Rs. which might innervate pyramidal cells close to their axon terminals. The latter possibility is unlikely for two reasons. First, the local anesthetic QX-314 (2. Figure 7 illustrates an experiment in a reciprocal GABA causes a reduction in glutamate release from pyramidal cell axon terminals via inhibition of presynapconnection between a pyramidal and a bitufted cell that was loaded with GDP-␤-S. Conditioning unexpectedly tic Ca 2ϩ channels in pyramidal cell nerve terminals. In the following sections, we discuss alternative interpretacaused a significant increase of EPSPs in the bitufted cell (the mean EPSP increased to 170%) rather than a tions and possible functional implications of this highly localized synaptic feedback. decrease, while IPSPs in the pyramidal cell were blocked almost completely ( Figure 7B ). In nine connections with GDP-␤-S loaded into the bitufted cell, the EPSP was GABA B -Rs and Synaptic Depression Depression of EPSPs by conditioning was caused by increased by conditioning to 157% Ϯ 59% of control (p Ͻ 0.03). Neither paired-pulse facilitation of EPSPs nor activation of GABA B -Rs, since block of these receptors by the specific antagonist CGP55845A completely the failure rate differed significantly between control and conditioning (302% Ϯ 149% and 319% Ϯ 172%, and blocked the effect of conditioning. This is also consistent with the observation that the GABA B -R agonist 66% Ϯ 28% and 64% Ϯ 29%, respectively).
To Though we did not further investigate the mechanism underlying the increase of EPSP, the results may suggest that reduction of EPSP at a presynaptic site and increase of EPSP at a postsynaptic site proceed simultaneously and that both are initiated by the dendritic APs. Possibly, the balance between presynaptic EPSP depression and postsynaptic EPSP potentiation determines the sign and amplitude of the resulting modulation of synaptic efficacy by dendritic APs.
Dendritic GABA Release Intracellular EGTA (5 mM) did not measurably affect GABA release from the nerve terminals of bitufted cells, whereas it prevented the reduction of EPSPs evoked by dendritic APs. Meanwhile, QX-314 prevented voltage propagation along the bitufted cell axon, while synaptic depression was still induced by conditioning. This suggests that GABA acting on the GABA B -Rs on pyramidal cells is released directly from the dendrite rather than 
Functional Significance
The results suggest that both the pre-and postsynaptic compartments of a bitufted neuron, nerve terminals and dendrites, can release GABA by an exocytotic mechanism. Dendritic release provides an effective feedback to adjust the excitatory input to bitufted cells depending 
